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temperature  difference  Ts  decreased  and  tnr  heat  loss  of  the 
house  is  thereby  lessened.  The  effect,  however,  is  small  in 
somie  cases,  as  will  be  demonstrated,  belovp  Since  the  heat 
capacity  of  houses  and  the  general  relation  between  heat 
losses  and  capacity  of  heating  systems  is  not  hnown,  some 
assumptions  will  have  to  be  made  on  which  to  base  com.puta- 
tions.  :■ 


Assume  a house  in  which  the  thermiostst  is  set  at  ~(0^F 
when  comifort  heat  is  desired  and  at  55°^^  other  times  and 
assume  that  the  house  is  in  a region  with  an  avorase  vG,nter 
outdoor  t em.perature  of  '^Q°F , which  represents  a rather  cold 
climate  such  as  that  of  parts  of  Michi.gan,  Wisconsin  or  New 
England, 

The  heat  loss  when  the  therm.ostat  is  " met  up"  would' be 
proportiona.l  to  'J0°  - 30^^  “ degrees  F.  , and  the  heat  loss 
when  the  thermostat  is  "set  down" , would  be  proportioned  to. 
53  - 30  = E5  degrees  F. 

It  is  assumed,  of  course,  that  therraos-tat  ■ setting  ac- 
curatelj/’  represents  house  t em.pera turc- , 


Now,  if  the  thermostat  wa-re  set  down  all 
saving'  would  be 

Ho  - 25 

— hq  " 


37. b per  cent 


This  would  indeed  be  a wrorthwhile  saving, 
further. 


the  time,  the 


but  consider 


Many  famiilies  reouire  heating  comfort  from  about  7 A..M, 
to  about  11  P.'M,  or  1^  hours  and  m.ight  be  content  to  have 
the  heat  off  the  remainder  of  the  24  hours,  or  3 hours,  per 
day.  This  .means  that  .the  abdve '■saving Iwould  bo  in  eff-ec/t 
only  .ohe-*'tliird  o-f'’  the-'  time.  As’ a -the’b-reti'eal  miaxlmiUsa,  ^-he'’ 
saving- cohld  not ' exceed'- 


1/3  X 37.5  = 12.5  ber  cent 
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■ ■ This  represents  tiis  saving  that  could  he  attained  if  the 
temperature  in  the  house  foil. owed  immediately  the  thermostat 
setting.  But,  as  is  common  knowledge,  any  house  requires 
fromi  one  to  sevGral  hours  to  "cool  down"  and  also  from  one  to 
several  hours  to  "heat  up",*'  I assume  that  tne  house  re- 
quires 3 hours  to  cool  down  and  one  hour  to  heat  up  and,  fur- 
ther, that  t.rie  average  temperature  is  half  way  between  the 
maximum  and  minimum,  or  62.5°F.,  during  the  heating-up  and 
during,  the  cooling-down  periods,  the  ner  cent  saving  would  be 


a - (70  ■-  62.3)  + X (70  - 33)  + 1 X (70  - 62,3) 

o ^ ^1-  X (70  - 30) 


9, ^ percent 


Some  people  arc ^absent  from  their  houses  during  the ■ day 
and  see  no  reason  for  k'-^eping  the  thermostat  "up"  while  they 
are  away.  The  following  heating  schedule  miight  be  assumed, 
for  such  houses  for  estimating  pui’poses.  It  is  assumed,  as 
before,  that  the  house  will  require  1 hour  to  "warm  up"  and 
3 hours  to  "cool  down". 


6‘-Q0  A.M,  - Thermostat  Set  'Up 

6 to  7 - Warming  Up' Period  1 Hr, 

7 to  ^ A,M.  - Worm  Period  1 Hr. 

^ : 00  A , M . The rmo s t a t 3 e t Down 

g to  11  A.M.  - Cooling  Period  7Hrs, 

11  to  b P,M,  - Cool  Period  6 Hrs. 

3:00  P,H.  Therm o stat  Set  Up 

3 to  6 P.M,  Warming  Up  Period  1 Hr. 

6 to  11  P.M,  W^arm  Period  5 Krs, 

11:00  P.M,  Thermostat  Set  Down 

11  P,M,  to  2 A.M.  - Cooling  Period  3 Hrs, 

2 to  6 A.M.  - Cool  Period  ^ Krs. 

This  c^n  be  summ.arized  as  follov/s 

Total  Tim.e  Warm  . . 6 Hours 

" ' ■ " • Cool  • 1.0  ■ . 

" " Cnanging  • . 6 ’ 
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Using  the  temperature  conditions  chosen  previously,  the 
saving  in  heat  loss  indicated  is  as  follows: 


S = IQ  y (70  - 55)  + g X (70  - 62.5) 

uTiniO 


21.9  cent. 


It  should  be  remembered  that  the  figruros  apnly  only  to 
cs  house  operating  '''■ccording  to  the  assumptions.  If  the  house 
heats  up  and  cools  down  at  other  rates  the  estimated  saving 
x\rould  change  accordingly.  Nothing  is  gained  of  course  by 
setting  the  therm.ostat  lower  than  that  temperature  to  which 
the  house  will  fall  during  the  off  period.  It  is,  in  fact, 
the  inability  of  houses  to  cool  quickly  in  m.ild  xn^eather  which 
prevents  the  savings  estimated  by  the  above  method  from,  being 
fully  attained.  Fromi  this  it  appears  immediately  that  the 
possible  per  cent  saving  is  smaller  for  m.ore  heavily  con- 
structed houses  with  greater  capacities  for  absorbing  heat. 

In  such  houses,  the  fall  of  temperature  during  any  part  of 
t‘he  day  xshen  the  heat  is  off  is  relatively  smiall.  This 
moans  that  the  house  is  heated  by  heat  from  the  x^^alls  and 
ot.her  parts  of  the  house  during  such  a period  and  this  heat 
must  be  restored  by  relatively  long  operation  of  the  heater 
during  its  next  operation.  This,  hovxGver,  is  not  to  be  con- 
strued as  a condemnation  of  houses  with  some  considerable 
heat  capacity.  Uniformity  of  temp  era  tiu'‘e  hs  s been  and  is 
regarded  as  dr^slrable  and  heat  capacity  in  a house  tends  to 
promiote  it.  It  is  doubtful  that  a sacrifice  in  this  respect 
is  justified  in  an  effort  to  save  a.  fraction  of  the  fuel 
consumied  by  setting  back  the  thermostat  at  night.  In  a 
word,  construction  of  dxvelling  houses  specifically  designed 
for  large  percent- savings  of  heat  by  means  of  special  daily 
hea.ting  schedules,  such  as  those  described  herein,  is  not 
advocated. 


Another,  perhaps  minor  com.plication,  is  the  fact  that, 
for  equal  effective  t empurature , the  air  in  a house  must  be- 
xvarmer  xn/hen  the  x^jalls  are  cooler.  For  this  reason,  the  air 
in  a house  m.ust  be  heated  sonrexvhat  miore  than  usual,  if  the 
house  is  to  be  equa.lly  comfortable,  after  a period  when  the 
heat  has  been  shut  off  or  redxaced. 

It  xvill  be  noted  in  the  above  that  savings  have,  been  dis- 
cussed in  terms  of  heat  loss.  The  saving  in  fuel,  and  conseq- 
uently in  cost  of  heating,  miay  or  may  not  be  approxim.a tely 
proportional  to  saving  in  heat  loss,  depending  on  the  kind  of 
fuel  burned  and  the  equipment  used  to  burn  it.  It  is  probably 
safe  to  assume  that  the  efficiency  of  most  oil-  and  gas-burning 
equip.ment  is  approxim.ately  constant,  regardless  of  the  sched- 
ule of  operation,  so  that  the  above  estimxates  might  apply  at 
least  approxim.ately  for  such  equipment.  On  the  other  hand. 
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•ther  iiipbillty  of  a hand^flred- boiler  or  heater  to  change 
loads  quickly  and  the  use  of'  fuel  during  banking  periods  are 
likely  to  nullify  some  of  the  soving^  which  might  be  expected 
frf>m  soma  part icular,  hesrtiiig... schedule  , Stoker  fired  equip- 
ment X'jould  b’e  better  in  this  respect  than  hand  fired  equip- 
ment. The  per  cent  saving  v/lth  it  duo  to  special  setting  of 
thermosta’t  would  be  less  than  that  expected  with  oil  '"nd  gas 
burning  equipment. 

This  does  not'  mean  that  fuel  can  not  be  saved  by  care- 
ful firing  of  herid  fired  equipment.  A skillful  and  careful 
.firbman  can  save  considuroblSLfuel,  especially  if  the  fuel 
is  bituminous  coal„  Most  users  of  hand-fired  equipment  do 
bank  the  fire  at  night  as  a-  matter  of  convenience  and  thus 
simulate  setting  the  thermostat  down. 

Many  persons  keen  the'  vjindows  o-oen  at  night  in  sleeping 
rooms.  The  heat  lost  through  onen  windows  is  considerable, 
but  this  loss  can  be  very  materially  decreased  by  turning 
off  the  heat  suryply  to  such  rooms  v/hile  the  windows  are  open. 

Some  houses  eauipped  xvith  warm  air  heatinm  systems  have 
return-  as  well  as  supply-registers  in  the  bed  rooms.  In  the 
interest  of  economy,  both  the  return-  and  the  supply-register 
should  be  closed  x.shen  the  windows  are  open,  .The  return,  if 
left  open,  vrill  receive  cold  air  from,  the  room.  The  supply 
register  should  be  closed,  to  keep  it  from,  in  effect,  deliver- 
ing heat  to  the'  out-of-doors. 

It  is  somewhat  short-sighted  to  say,  as  some  do,,  that 
no  economy  is  effected  by  setting  the  thermostat  down  because 
the  bui'ner  "runs  long^^r"  in  the  morning,.  Heat  is  stored  in 
the  Xf/alls  a.nd  other  parts  of  a warm  house  and  Mhen  the  burner 
is  stopped,  some  of  this  heat  is  withdrawn  from,  the  xi/alls  and 
warm.s  the  house  for  a while.  When  the  burner  "runs  longer" 
in  the  morning,  it  is  simply  replacing  the  heat  lost  from 
the  heat-absorbing  parts  of  the  house.  The  governing  factors, 
as  stated  above,  are  (l)  the  average  inside-outside  temspera- 
ture  difference,  (2)  the  effect  of  special  firing  schedules 
on  the  efficiency  of  the.  heating  plant  and  (l)  the  heat 
capacity  and  insulation  of  the  wralls  wdiich  determine'  the  rate 
of  cooling. 
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Conclusions  indicated  by  the  foregoing  work  and  by 
information  from  other  sources  are  as  follows: 

1.  It  is  oossible  to  save  fuel  by  setting  the  thermostat 
down  at  night. 

This  saving,  however,  is  not  as  great  as  some 
■oeoole  aooear  to  believe.  The  comoutation  for  the 
case  described  on  oage  1 indicates  a saving  of  less 
than  10  percent,  A saving  of  10  oercent  might  be 
regarded  as  small  in  any  ordinary  time;  it  would 
amount  to  only  5 cents  per  day  on  an  oil  cost  of 
50  cents  per  day  and  many  householders  would  con- 
sider an  expense  of  5 cents  per  day  justified  if 
it  would  assure  a warm  house  in  which  to  sleeu 
and  to  arise.  In  wartime,  however,  any  saving  of 
fuel,  however  small,  is  nrobably  worthwhile. 

2.  The  saving  is  greater  the  more  hours  at  a time  the 
thermostat  is  set  down. 


The  saving  actually  defends  on  the  decrease 
in  average  house  temperature  a.nd  on  the  lenp^th  of 
time  it  is  decreased.. 


3.  The  greatest  oossible 
thermostat  is  set  so  low  that 


saving  is  achieved  when  the 
the  burner  does  not  operate. 


This  is  equivalent  to  turning  off  the  burner 
for  the  same  length  of  time.  The  colder  the 
weather,  toe  greater  will  be  the  decrease  in 
house  tempera.ture , 

A saving  achieved- by  setting  the  thermostat  down  at 
night  may  be  m.ore  tha.n  offset  by  the  loss  due  to  opening 
windows  in  sleeping  rooms. 

Experimental  data  on  this  subject  have  been 
obtained  by  the  University  of  Illinois  Engineering 
Experiment  Station,  Urbana,  Illinois,  and  is  con- 
tained in  their  bulletin  entitled  "Investigation 
of  Oil-Fired  Forced-Air  Furnace  System  in  the 
Research  Resid.ence", 
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